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1. Ie1u ocBOEHUS TUCHMIIJIMHBI

Llenssmu ocBoeHMs mucuuMHbl «brodusnkay SBIAIOTCS QU3nYecKkne n OHOIOTHYECKHE
IPOIIECCHI, MPOTEKAIOLINE B )KUBBIX CUCTEMAax Ha MOJIEKYJIIPHOM, CyOKIETOYHOM, KJIIETOYHOM U
OpraHM3MEHHOM ypoBHAX. OCHOBHas 3ajada — IOKa3aTh HAa KOHKPETHOM OHOJIOTHMYECKOM
Mmarepuaie, KakuM o0Opa3oM XUMHYECKHe, (QHu3HuecKue U (U3NKO-XUMHUECKUE MPOILECCHI,
IPOTEKAIOIIUE B )KUBOM OPTaHU3ME, IEPEXOIAT B (PU3NOTIOTUIECKUE SIBICHUS.

JlaHHBII Kypc BbIpabaThIBaET y CTYAEHTOB HABBIKH MCIIOIB30BaHUS (PU3MKO-XUMUYECKUX
METOJIOB ISl U3y4eHHs (YHKIIMOHUPOBAHUS KHUBBIX CHCTEM.

2. MecTo THCUMILUIMHBI B CTPYKTYpe 00pa3oBaTeibHO MPOrpamMMbl

Jucuumnuna «brodusnkay oTHOCUTCS K 00s3aTtenbHoM yactu 6ioka 1 (51.0.20).

[To comepxaHWiO W METOAMYECKH ITUCIUIUIMHA CBS3aHAa C MaTeMaTUKOH, (HU3UKOH,
WHPOPMAIMOHHBIMU TEXHOJIOTHUSIMU, HAyKaMH O KJIETKe, €€ CTpOCHHH U (YHKIUAX, C
OMOXHMMHEH U MOJICKYJISIPHOW OMOJIOTHEH, (PU3NO0IoTHel YeToBeKa 1 )KUBOTHBIX.

Jl7is1 ocBOCHUS JAaHHOW MUCIUILTMHON CTYACHTHI JOJDKHBI BIAJCTh 3HAHUSIMU O CTPOCHHUH
KJIETKA U CYOKJIETOYHBIX CTPYKTYp, JKHUBBIX TKaHEW W OpPraHOB 4YEJIOBEKa, IKUBOTHBIX,
PaCTUTENBHBIX OPTaHU3MOB; 3HAHUSIMU 00 OCHOBHBIX 3aKOHAX (PM3UKHU, XUMHUH, MATEMATHKH.

[Tonyuennsie B kypce «buodusuka» 3HaHUS HEOOXOIUMBI IS U3YYEHUS MOCIEAYIOIIUX
JTUCIUTUINAH: (DU3HOJIOTHS YeJIOBeKa M JKUBOTHBIX, CPABHUTENNbHAS (PU3UOIOTHS, IKOJIOTUYECKAs
¢uznonorus. Ilomyuennsie B Kkypce «buodusuka» 3HaHMS HEOOXOIUMBI TaKXKe IS
POJOHKEHUS 00YUeHHS B MaruCcTpaType 1Mo HampaBieHUIo «buomorus.

3. Ilnanmpyemble pe3yJbTaTbl OO0y4eHHs] 1O JMCHHUILIMHE, COOTHECEHHbIE €
IVIAHUPYEMBIMH Pe3y/IbTaTaAMH 0CBOCHHS 00pa30BaTe/IbHOM MPOrpaMMbI

[Iponecc n3yueHus AUCHUILUIMHBI HAIIpaBieH HA (JOPMUPOBAHHE CIEAYIONIMX JIEMEHTOB
xomnereHuud B coorserctBuu ¢ ®I'OC BO, OIl BO u npuoOpereHus: ciaenyroumx 3HAHUM,
YMEHUH, HaBBIKOB U (WJIM) OIBITA AEATEIbHOCTH:

®opmupyemast Nuaukarop 1oCcTHKEHUs Ilepeuennb
KOMIIeTeHIUS KOMIIeTeHIIUH IJIAHUPYEMBIX pPe3yJIbTaToB
(xox m (ko u popmyHpoOBKa) o0y4eHus
¢dopmympoBka)
Oo0menpogeccuoHaTIbHbIe KOMIIETEHIIHU

OIIK-2 OIIK-2.1 3HaTh:
Cnocoben 3HaeT: OCHOBHBIE CUCTEMBI — MOJIEKYJIIPHBIE OCHOBBI
UCIIONIb30BaTh 3HAHUE | KU3HEOOeCTIeUeHUs: U B3aUMOJICHCTBHS MAaKPOMOJIEKYJT;
IPUHLIUIIOB TOMEOCTAaTHYECKON PEryisiliii | — CTpoeHne OnomMeMOpaH u
CTPYKTYpPHO- KHU3HEHHBIX QYHKLIUHN Yy MEXaHU3M TPaHCIIOPTa BEILECTB;
(GyHKIIMOHATIBbHOU pacTeHUl U y )KUBOTHBIX, — OCHOBBI KBaHTOBOW H
OpraHu3aluu u CIOCOOBI BOCTIPHSTHS, MOJIEKYJISIPHOM OMO(pU3UKH;
duznonoruyeckue, XpaHEeHus U nepeaadu — OCHOBBI OMOJIOTUYECKON
LIUTOJIOTUYECKHE, MHpOpPMAaLIUU, OPUEHTUPYETCS | TEPMOJAMHAMMKH U KHHETHUKH.
OMOXUMHYECKUE, B COBPEMEHHBIX METOINYECKUX
ouoduznueckue MOJIX0/1aX, KOHLIETIHUAX U
METO/Ibl aHAIM3a JIJIs npobseMax pU3n0JIOruy,
OLIEHKU M KOPPEKLUHU LIUTOJIOT MU, OMOXUMHUH,
COCTOSIHUS JKUBBIX OnopU3UKH.
00BEKTOB U
MOHHUTOpPUHIA CPEbI
UX 0OUTaHUS.




OIIK-8

Crnocoben
HCTIOJb30BaTh METOIbI
cbopa, 00paboTKH,
CUCTEMAaTH3AINH U
MpeJICTaBICHUS
MIOJIEBOU U
nabopaTopHOI
uHpOpMaLnH,
MPUMEHSATH HaBbIKU
paboThI ¢
COBPEMEHHBIM
o0opyaoBaHUEM,
aHAIU3UPOBATh
MOJTy4YEHHBIC
pe3yNbTaThl.

OIIK-8.3

Bnaneer:

- HaBBIKaMHU UCTIOJL30BaHUS
COBPEMEHHOTO 000pYI0BaHUS
B TOJIEBBIX U JIA0OPATOPHBIX
YCIOBHSIX, CIIOCOOHOCTBIO
rpaMOTHO 00OCHOBAThH
MOCTaBJICHHBIC 331a4H B
KOHTEKCTE COBPEMEHHOTO
COCTOSIHHSI TIPOOJIEMBI,
CIOCOOHOCTBIO UCTIOIH30BATh
MaTEeMAaTHYECKHAE METO/IbI
OILICHUBAHUS TUIIOTE3,
00paboTKu
IKCIIEPUMEHTATBHBIX TaHHBIX,
MaTEeMaTHIECKOTO
MOJICTTUPOBAHUS
OMOJIOTUYECKHX MPOIIECCOB U
aJICKBATHO OIICHHUTH
JIOCTOBEPHOCTh U 3HAYUMOCTh
MOJTyYEeHHBIX PE3yIbTaTOB,
MPEJCTaBUTh MX B IIUPOKOM
ayJTMTOPUH U BECTU
JIMCKYCCHIO.

Ymers:

— onpeaeATh (PU3UKO-XUMUIECKHE
napamMeTpbl OMOJIOTHYECKUX
MaKpOMOJIEKYJT 1 MEMOpaHHBIX
o0pa3oBaHuii;

— paboTaTh Ha COBPEMEHHOM
71abopaTOpHOM 000PYI0BAHNUHY;

— aHAJIM3UPOBATH TIOJTYYCHHBIC
JKCIIEPUMEHTAbHBIC JaHHBIE.
Biaagers HABBIKAMMU:

— OIIpeIeTICHUS] CTIEKTPATbHBIX
CBOMCTB OMOOOBEKTOB;

— KHHETHUYECKOTO MOJICTTUPOBAHUS C
UCTIOJIb30BaHUEM
CHEIHATU3UPOBAHHOTO
MIPOTrPaMMHOTO 00€CTICUCHHUS.

4. O0beM, CTPYKTYpPA U COAepKaHMe JUCHUILITHHbI
OO01mast TpyJ0€MKOCTh JUCIUTUIMHBI COCTABIISET 2 3a4eTHRIE SIMHUIIBI, 72 aK. Jaca.

Ne Tembl (pa3aennl) Buabl yueOHBIX 3aHATHI, DopMbI TEKYLLET0
n/n AUCHHUTLIMHBI, BKJIIOYasi CAMOCTOSITEJIBHYI0 | KOHTPOJISl yCIIeBaeMOCTH
HX cojep:KaHue padoTy CTY1eHTOB,
H X TPYAOEMKOCTh DopmMa IPOMEKYTOYHOU
a (B akajieMU4YeCKHX Yacax) aTTecTaluu
= (no cemecmpam)
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Begnenue. [Ipeamer VY CTHBRIA U TMCHMEHHBIH
onodusuxu. Tepmonau- orpoc
1. 4 1 2 1 2
HaMUKa OMOJIOTUYECKHIX
MIPOIIECCOB
HepaBHoBecHas Tepmo- YCTHBINA U MUChbMEHHBIN
2. |nmHamuKa. YpaBHEHUE 4 1 2 2 oTIpoC
[IpuroxuHa u ero aHaau3
Y CTHBIA U MTUChbMEHHBIN
Kunernka Ouonornyeckux
3. 4 3 4 1 2 oTIpocC, TabopaTOPHEIE
MPOIIECCOB
paboThI




KsanToBas 6nodmzuka. YCTHBIN ¥ THCHMEHHBIN
[Ipupona cBeta u ero oTpoc, TabopaTOpHEIE
4 (u3nYecKue XapaKTepH- | 5 5 pabotsl. Tect mns
" |cruku. @oToXUMHYECKHE CaMOIIPOBEPKH TI0 TEME
peakuu. 3aKOHBI DOVK e LMS Moodle
dboroxumuu
Tect ast camonpoBepKu
6 mom uucne ¢ 30 u JJOT 1,5 10 TeMe
QYK ¢ LMS Moodle
Y CTHBIN U MUCbMEHHBIN
CBoOOMHOpaIUKATHHBIC
5. 1 2 2 orpoc, 1abopaTopHbIE
MIPOLIECCHI
paboThI
MonexynspHas 6noduszuka. YCTHBIN ¥ MUCEMEHHBIN
Cuibl onpoc. Tecr s
6. |BHYTpPHUMOJEKYJISIPHOTO 2 2 3 CaMOMPOBEPKHU IO TEME
B3aMMOIEHCTBUS OHO- DVK 6 LMS Moodle
JIOTUYECKUX MAKPOMOJIEKYJI
Tect ans camonpoBepKu
6 mom uucne ¢ 30 u JJOT 1,5 10 TeMe
QYK ¢ LMS Moodle
CrpykTypa ¥ QpyHKIHH Y CTHBIN U MHCbMEHHBIN
OHONIOTHYECKUX MeMOpaH. ompoc. Tect mis
7 TpaHcnopT BemecTB depes 1 3 3 CaMOIIPOBEPKH TI0 TEME
" |Omonornveckue MeMOpaHEbI. OVK 6 LMS Moodle
[TaccuBHBIN TpaHCOOPT U
€T0 BHJIBI
TecT ns camonpoBepKu
6 mom wucne ¢ 30 u J[OT 1,5 10 TeMe
DVK ¢ LMS Moodle
N YCTHBINA U MTUCHbMEHHBIN
AKTHBHBII TPAHCIIOPT U €T0
8. |BUIBL. DIEKTPOTCHHEIE 1 3 3 ompoc. Tecr aui
HOHHEIC HACOCHI CaMOMPOBEPKHU IO TEME
DVK ¢ LMS Moodle
Tect ju1s1 caMOnTPOBEPKHU
6 mom uucne ¢ 30 u JJOT 1,5 10 TeMe
DVK ¢ LMS Moodle
JleficTBHE TTOCTOSTHHOTO VY CTHBIN 1 MTUCHMEHHBIN
AIEKTPUUECKOrO TOKA Ha oTIpocC
9. |Omonorudeckue 0OBEKTHI. 1 2 3
OJ1C noasipuzanuu u ee
BHJIBI
[IpoBomuMoOCTE OHOIO- VY CTHBIN U TIMCEMEHHBIHN
T 00BEKTOB JUIS ) 5 5 ompoc
MEPEeMEHHOTO TOKa.
Hucnepcust 1911
03| 5,7 3auer
Bcero 14 24 0,3 ] 29,7

[Ipumeuanue: o0beM (B yacax) caMOCTOSITENIbHOM pabOThl B paMKax YCTaHOBJIEHHOTO JaHHOU
PIIJI xonmmuecTBa 4acoB, BbIMOJHAEMOW cTyneHToM ¢ mpumeHenuem 20 u JJOT (8 OVK
«buogpuzuka» B LMS Moodle), onpenensiercss KaKAbIM CTYZGHTOM B 3aBUCHMOCTH OT YPOBHS
€ro MOAr0TOBKH U CLIOCOOOB BBIMIOJIHEHUS TaHHOTO BU1a padoT.



4.1 Uudopmanms o peanusanu JHCHUILUINHBI B (pOpMe NPAKTHYECKOH MOATOTOBKH

HNudopmanus o pazaenax IMCHUIIMHBI U BUIAX Y4eOHbIX 3aHATHH,
peasiu3yeMbIX B (popMe NPAKTHYECKON MOATOTOBKH

Ne Tembl (pa3aesnbl) Buabl yueOHbIX 3aHATHI, MecTo npoBeaeHus
n/n AUCIHUNIHHBI, BKJIIOYAsl CAMOCTOSITEIbHYI0 3aHATHH
HX COJep:KaHue padoTy CTyeHTOB, B (popMe npakTHUECKOH
U UX TPY0€MKOCTh NMOJAT0TOBKH
o (B akageMHYecKHX 4acax)
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Beenenue. [IpenmeT Onodusuky.
A el ¢ dakynpTeT OHONIOTHH
1. |Tepmoau-HamMuka 4 2
u skonoruu Apl'y
OHMOJIOTMYECKUX MTPOIIECCOB
HepasnoBecHas Tepmo-
®dakynbpTeT OMOIOTUN
2. |ouHamuKa. YpaBHEHHUE 4 2
u 3kogoruu SApl'y
IIpuroxuHa 1 ero aHaJIu3
3 Kuneruka 6nonornyeckux 4 4 DaxybTeT OHOIOTHU
" |mpoueccoB u skonoruu Apl'yY
KsanroBas ouodusuka. [Ipupona
CBeTa U ero pu3nvecKue
dakynpTeT OHONIOTHH
4. |xapakTepu-CTHKH. 4 2
u 3koJoruu SApl'yY
DOoTOXUMHUYECKHE PEAKIINH.
3akoHbI poToXUMHH
5 CBoOogHOpaAUKaIbHBIE 4 ) DaxynabTeT OHOIOTUU
" |mpouecchl u sxogoruu Apl'yY
MonexynsipHast Onodusuka.
6 Cuisl BHyTPUMOJIEKYIISIPHOTO 4 ) DaxynpTeT OMOIOTHH
" |B3amMopeicTBUS OMO- u 3kogoruu Apl'yY
JIOTUYECKHX MaKPOMOJIEKYJI
Crtpykrypa u GyHKIHUA
OHMoIOTMYECKUX MeMOpaH.
7 TpaHCHOpT BelECTB uepe3 4 3 dakynpTeT OHONOTHH
" |Onomornveckue MeM-OpaHEbI. u skonoruu Apl'y
[TaccuBHBIN TPAHCIIOPT U €TO
BU/IBI
AKTUBHBIN TPAHCIIOPT U €TO
®dakynpTeT OMOIOTUN
8. |BUABL. DJEKTpPOreH-HbIC HOHHBIE | 4 3
u 3kogqoruu SApl'yY
HACOCHI
JlelicTBrE MOCTOSSHHOTO
ANIEKTPUYECKOTO TOKa Ha dakynpTeT OHONIOTHH
9. 4 2
oumomornueckne 00bekTh. IJ1C u sxostoruu Spl'y
MOJISIPU3ALINY U €€ BUIIBI
[TpoBOoAMMOCTH OMONO-THYECKUX
dakynpTeT OHOIOTHH
10. |00BEKTOB IS IEPEMEHHOTO 4 2
u 3kogqoruu Apl'yY
toka. ucnepcus J1O11
UTOro 24




Conep:xaHue pa3iei0B IMCUUILIHHBI

1. Bsenenue. TepmoaumHamuka Ouojormyeckux mnpomneccoB. (OCHOBHbIE NOHATHA

TepPMOANHAMHKH.

1.1. Ilpeamer Ouodusuku. Paznmensr O6mopusuku. OOBekTH HccaenoBanus. OcoOEHHOCTH

OMo(pU3NIECKIX METOIOB.

1.2. 3akoHb! TepMOAMHAMUKHU. [1epBBIi 3aKOH TEPMOJUHAMUKY — 3aKOH COXPAHEHUS SHEPTUH.

1.3. Bropot¥i 3akoH TepMoauHamMuKku. OnpeiesieHne HanpaBieHrs NPOTeKaHusl mpoliecca.

1.4. O6beaMHEHHAs 3aMUCh TIEPBOTO U BTOPOTO 3aKOHOB TEPMOIMHAMUKHU.

1.5. 3akon Bant-Todda.

2. HepaBHoBecHast TepMoAMHAMHKA. Y paBHeHue IIpuroxxmnna u ero ananaus.

2.1. IIpunmun Own3arepa. Teopema [Ipuroxxuna.

2.2. HenuueitHas TepMoIuHaAMHUKa HEOOPATUMBIX MTPOIIECCOB.

3. KuHeTnka 0M0JIOTHYECKUX MPOLIECCOB.

3.1. IIpeameT u 3agaun OMOJIOTUIECKON KHHETHUKH.

3.2. OCHOBHBIE NOHATHUS KUHETUKU OMOJIOTUYECKUX MTPOLIECCOB.

3.3. 3aBUCUMOCTh CKOPOCTH OHMOXMMMYECKOM peaKIuu OT TeMIlepaTyphbl. YpaBHEHUE
Appenuyca. DHeprusi akTUBaLUU.

3.4. ®epMeHTHI KaK KaTaau3aTOpbl OMOXMMHYECKUX TPOIIECCOB.

3.5. Kunetuka (pepMEeHTaTUBHBIX PEeaKLU.

3.6. IurubupoBaHue pepMEHTOB.

4. KBanroBasi 0uogusuka.

4.1. Tlpupona cBera u ero ¢usznyeckue XxapakTepucTuku. lloHsTHe KBaHTa. OpOUTaIbHAS

CTPYKTYpa aTOMOB U MOJIEKYJI U SHEPI€TUYECKHUE YPOBHHU.

4.2. B3auMopeicTBHE CBETA C BEIIECTBOM.

4.3. [1ytu pazmeHa sHEPruu B30y ACHHOTO COCTOSHUS MOJICKYJIBI.

4.4. Murpauus saepruu. Buasl u ycinosus murpauuu. [Ipasuna @epcrepa.

4.5. ®OTOXUMHUYECKUE PEAKIIH. 3aKOHBI (POTOXUMHH.

5. CBoOoaHOpaanKaJIbHbIE MPOLECCHI

5.1. ®usnyeckue cBOKWCTBa CBOOOAHBIX PAIUKAIIOB.

5.2. DNeKTPOHHBIN MapaMarHUTHBIA PE30HAHC KaK METO]] H3yueHUs: CBOOOIHBIX PaIUKAIIOB.

5.3. Coboanbie paaukaibl B Ononorud. CBOOOTHOPAIUKAIHHOE OKHCICHHE HEHACHIIIICHHBIX

JUIHIOB.

5.4. arubupoBanue cBOOOTHOPAAUKATHHOTO OKHCIICHHS.

6. Moaexkyasipuass Omopusuka. Cuwibl BHYTPHMOJICKYJISIPHOTO  B3aMMOAEHCTBHUSA

0MOJIOrMYeCKMX MAKPOMOJIEKY 1.

6.1. Bzaumopeiicteue Ban—nep—Baansca.

6.1.1. OpueHTallMOHHOE B3aUMOJICHCTBUE (IUTOIb—IUIIONBHOE).

6.1.2. UTHayKIMOHHOE B3auMoJIeiicTBHE (IUMOIb—1HIyIUPOBAHHBIN TUIIOIb).

6.1.3. IucnepcuonHoe (MoJIpU3aIllMOHHOE) B3aUMOICHCTBHE.

6.2. BonoponiHas cBsi3b (3apsi—AUIIOIBHOE B3aUMOICHCTBHE).

6.3. l'unpodoOHOE B3amMoOeiiCTBHE.

7. Crpykrypa M ¢QyHknuum Ouosorndeckux MemOpan. TpaHcmopr BemecrB 4epes

onosornyeckne MmeMOpaHnbl. [laccuBHBINH TPAHCIIOPT U €r0 BU/BI.

7.1. CoctaB u QpyHKIUM OMOJIOTMYECKUX MEMOpaH.

7.2. CTpoeHue 6MOJOTHYECKUX MEMOpaH.

7.3. Jlunua—nunugHble B3auUMOJAEHCTBHS. JlMHaMHM4ecKHe XapaKTePUCTUKU pacllOoIOKEHUs

JUTIUI0B B MEMOpAHE.

7.4. ®a30Bble NEPEXOabl JUMHIOB B MEMOpaHax.

7.5. MoaenbHbIe TUTTHIHBIE MEMOPAHBI.

7.6. Knaccudukanus BUIOB TPaHCHIOPTA.



7.7. TlaccuBHblil TpaHcnmopT u ero Buabl. Ilpocras nuddysus. OOnerdenHas auddyzus.
@unbTpanys 1 0CMOC.

8. AKTHBHBII TPAHCIIOPT M €ro BUAbI. JJIeKTPOreHHbIe HOHHbIC HACOCHI.

8.1. AKTUBHBIN TPAHCHIOPT U €TO BUJIBI.

8.2. DNeKTpOreHHble HOHHBIE HACOCHI.

8.2.1. HaTpuii — kanueBsbIil HacocC.

8.2.2. AKTUBHBII TPAHCIOPT KaJIbIIMSL.

8.2.3. TpancnopT NpoOTOHOB.

9. JleiicTBHEe NOCTOSIHHOIO JJIEKTPUYECKOr0 TOKa Ha OuoJsormyeckue o00bekThl. I/C
NOJISIPU3aLUH U ee BU/IbI.

9.1. ITaccuBHBIE NEKTPHUUECKUE CBOMCTBA OMOIOTHYECKUX OOBEKTOB.

9.2. OOmme monoxeHus. J[elcTBHE TOCTOSHHOTO JJIGKTPUUYECKOTO TOKa Ha OWOJIOTHYECKHE
00BekThl. DJ]C monsipuzanuu u ee BHUIbI.

10. ITpoBoguMOCTH OMOJIOTHYECKUX 00BEKTOB ISl epeMeHHoro Toka. J{ucnepcus JII11.
10.1. Ionsipu3aliuoOHHas U CTATUYECKASI EMKOCTb.

10.2. dusnexrpudeckas nponumaemMoctsb ([II311) Guonorndeckux 0ObEKTOB.

5. O0Opa3oBare/ibHbIE TEXHOJIOTHH, B TOM YHUCJI€ TEXHOJOIMHM IJIEKTPOHHOr0 00yYeHUS H
AUCTAHIMOHHBbIE 00pa3oBaTe/bHbIC TEXHOJIOTHMH, MCHOJb3yeMble IPH OCYIIECTBJICHHHU
00pa30BaTEJBLHOIO MPOLECCa M0 JUCHHUILINHE

B npornecce 00yueHus UCTIONB3YIOTCS CIeAyIOIne 00pa30BaTeIbHbIE TEXHOJIOTUH:

BBoaHasi Jieknusi — 1aeT IEpPBOE IEJIOCTHOE IMPEACTABICHHE O JUCLHUIUIMHE W
OPUEHTUPYET CTYIAEHTa B CUCTEME €€ u3ydeHus. CTyIEeHTBl 3HAKOMATCA C HAa3HA4YCHUEM U
3amadaMu Kypca «brnodmusmka», ero poiapl0 U MECTOM B CHUCTEME YYEOHBIX JUCIUILUIAH U B
cUcTeMe IMOATOTOBKM B 1eioM. Jlaercs kpaTkuii 0030p Kypca, HM3JAraloTcsl MEpCreKTUBHBIC
HAIpPAaBJICHUS HCCICJOBAHWM, OCHOBHBIC IIOHATUS AHAJIWTUYCCKOM XUMHUH, aHAJIUTHYECKHE
IpU3HAKW BeUIECTB M peakuud. Ha 3ToM JekuuyM BBICKA3bIBAIOTCSA METOAMYECKHE U
OpraHU3allMOHHbIE OCOOCHHOCTH pabOThl B paMKax JaHHOW IUCHMIUIMHBL, a TaKXKe daercs
aHAJIN3 pEKOMEHAYEeMOH yueOHO-METOINYECKON JTUTEPATYPHI.

Ha BBOAHOI JeKIMM paccKa3bIBae€TCs O MOPSAAKE MPOBEACHUS TaOOpaTOPHBIX 3aHITHH,
CTyAE€HTaM OOBSCHSIOT OCHOBHbIE TpeOOBaHMs, HEOOXOAMMBIE MAJIs MOJY4YEHMs 3adeTa IIo
JTUCIUILINHE.

AkafeMHyecKas JIEKIUS C JJIeMEHTAMM JIeKIHH-0ecelbl — 10CIE0BATEIbHOE
M3JI0’KEHUE MaTepHalla, OCYHIECTBIIEMOE TPEUMYLIECTBEHHO B BUJE MOHOJIOra IIPENnoAaBaTes.
TpeboBaHus K aKaJeMHUYECKOH JIEKIMU: COBPEMEHHBIH Hay4HbBI YpOBEHb M HACBILIICHHAsS
UHPOPMATUBHOCTh, yOeIquTeNbHAs apryMeHTalus, JOCTyIHash W TOHSATHas pedb, 4YeTKas
CTPYKTypa U JIOTHMKA, HAJIW4YUE SIPKUX IMPUMEPOB, HAYYHBIX JOKA3aTeNbCTB, OOOCHOBAHMU,
(axrTos.

Jlns noBbllIeHUs MH()OPMAaTUBHOCTH M YJIYUIIEHUS KauecTBa JIEKIMH MCIOJIb3yeTCs
MYJIbTUMEANMHBIA IIPOEKTOP.

JlabopaTopHOe 3aHsiTHe — 3aHATUE, IOCBSILEHHOE OCBOEHUIO KOHKPETHBIX YMEHHMU U
HaBBIKOB M 3aKpPEIUICHUIO MOJIY4YEHHBIX Ha JIEKIMM 3HAaHMM Ha mpakTthke. B maGopaTopHbIX
paboTax OCyLIECTBISETCS UHTETPALIUS TEOPETUKO-METOJOJIOTHUECKUX 3HAHUH C IPAKTHYECKUMHU
YMEHHUSMHU U HaBBIKAMHU CTYACHTOB B YCJOBHSAX TOH WJIM MHOW CTENEHU OJIM30CTHU K peanbHOM
npo¢eCCHOHATBLHOMN eATENEHOCTH.

KoncyabTanum — Buj y4eOHBIX 3aHATHH, SBISIIONIUNCA OMHON W3 (OpM KOHTPOIIS
CaMOCTOSITENIbHOW ~ paboThl  cTylneHTOB. Ha KOHCydbTanmusx 1o Mpockde CTyIEHTOB
paccMaTpuBarOTCsl HauOoJiee CIIOKHbIE MOMEHThI IIPM OCBOCHUHM MaTepHaja JAUCLUILIUHBI,
IpenoAaBaTesib OTBEYAaEeT HAa BOIPOCHI CTYAEHTOB, KOTOPbIE BO3HHUKAIOT y HHUX B IIpolecce
CaMOCTOSITEIIBHONU PaOOTHI.

B npornecce o0yueHus: UCMob3yIOTCA CAEAYIONNE TEXHOIOTHH 3JIEKTPOHHOTO 00y4YeHUs
U TUCTaHI[MOHHBIE 00pa30BaTeIbHbIC TEXHOIOTHH:



JIeKTPOHHBIN yuyeOHbIH Kypc «bnopusuka» B LMS Di1eKTPOHHBIH YHHBepCHTET
Moodle ApI'Y, B koTOpOM:

- TpeICTaBICHBl 3aJaHHsl ISl CaMOCTOSTEIBHONW padOoThl OOYyYaroIMXCS IO TeMaM
JTUCIUIUIMHBL B (pOpMe TECTOB JIJIsl CAMOIIPOBEPKU;

- TOPEACTABIICHBI TEKCTHI JIEKIHMI MO OTAEIbHBIM TEMaM JUCLUIUIUHBI;

- TpeICTaBJieHbl MpaBWJIa TPOXOXKIEHUS MPOMEKYTOUHON aTTecTallid W MOJy4YECHUS
3a4€Ta 110 JUCHUIIIIUHC,

- TIpelICTaBieH CHHCOK Y4eOHOHl JUTepaTypbl, PEKOMEHIYeMOH i OCBOCHHUSA
JUCIUIIINHEL,

- mocpeAcTBOM  ¢opyMa  OCYIIECTBISACTCS CHHXPOHHO€ W (WIM) aCHHXPOHHOE
BBaHMOI[efICTBHe MCKOY OGy‘-IaIOIJ_II/IMI/IC}I U TIpenoaaBaTCsicM B paMKaxX HU3YUYCHUA
JUCIUTUIAHBI.

6. IlepeyeHb JMIEH3MOHHOT0 W (WJIH) CBOOOJAHO PACNPOCTPAHAEMOr0 NPOrPAMMHOIO
o0ecrneyeHusi, HCMOJIb3yeMOr0 MNPH OCYLIECTBJIEHUM O00pPa30BaTEeJbHOr0 MpoLecca o
AUCHUILINHE

B nporiecce ocymiecTBieHHst 00pa30BaTENbHOTO MPOIECCa UCTIONB3YIOTCS:
s (GOpMUPOBAHUS MaTEpUaOB Ui TEKYIIEro KOHTPOJIS YCIEBAEMOCTH U TMPOBEACHUS
MIPOMEXKYTOYHOH aTTecTanuu, 1yist GOPpMUPOBAHUS METOIUUYESCKHX MATEPUAIIOB IO TUCIUTUIAHE:

— nporpammsl Microsoft Office,

— u3gaTenbckas cucreMa LaTex;

— Adobe Acrobat Reader;

— MpOrpaMMBbl JJIsl KHHETH4YecKoro moaenupoBanus: kinetika 2012 u Kinet.

7. llepeyeHb COBpEeMEHHBIX NPO(PECCHOHAJBHBIX 0a3 MaHHBIX M HWHGOPMALHMOHHBIX
CIIPABOYHBIX CHCTEM, MCIOJIb3yeMbIX NP 0CYLEeCTBIEeHHH 00pa30BaTeJILHOI0 MpoLecca 1no
AMCHMILINHE (IPH He00XOAUMOCTH)

B mpouecce ocymectBieHuss 00pa3oBaTeNbHOTO  Mpoliecca IO JAUCHUIUIMHE
UCIIOJIB3YIOTCS:
ABTOMAaTH3UpOBaHHAS OnOIMOTEYHO-NH(DOPMAITMOHHAS cucremMa «BYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat find.php

8. IlepeyeHbr OCHOBHOII W  /IONMOJIHUTEJbHOW  y4eOHOH JHTepaTypbl, pecypcoB
HH(GOPMAIMOHHO-TEJIEKOMMYHUKANMOHHOH ceTH «HMHTepHeT» (IPU HEOOXOAMMOCTH),
PEeKOMEHAYeMBbIX /ISl OCBOEHHUSI TMCIUTIMHBI

a) OCHOBHAS JIUTEepaTypa

1. Pyoun A.b. buodusuka: yue6HuK a5 By30B: B 2 kH. / A.b. Pyoun. Ku. 1: Teoperuueckas
¢busuka. M.: Beicias mkoia, 1987. 319 c.
http://www.lib.uniyar.ac.ru/opac/bk cat card.php?rec_id=947874&cat cd=YARSU

2. Pyoun A.b. buodwusuka: yueOnuk s By3oB: B 2 kH. / A.b. Pyoun. Ku. 2: buodusuka
KJIETOYHBIX NporeccoB. M.: Briciias mkona, 1987. 303 c.
http://www.lib.uniyar.ac.ru/opac/bk cat card.php?rec 1d=947927&cat cd=YARSU

3. XKanpapes B.B., luryposa U. U. Jlaboparopubie paboTsl o Ouodusuke: MeTo. ykazaHus /
B.B. XKannapes, .U. {uryposa. SApocnasne: Apl'Y, 2006. 47 c.
http://www.lib.uniyar.ac.ru/opac/bk cat card.php?rec_id=349290&cat cd=YARSU

4. AptioxoB B.I'. buodusuka: yue6nuk miss By3oB / Ilom pen. B.I. AptioxoBa. M.:
Axanemnueckuii [Ipoexr, 2020. 294 c.
https://www.studentlibrary.ru/book/ISBN9785829130275.html (3;1ekTpOoHHBII pecypc)

0) MOMOJIHUTEIbHASA JIUTEepaTypa

1. Ilpaktukym mo Omodusmke: B 2-x 4. Y. 2 / Ilog pen.: Pyoun A.b., Makcumor I'.B.,
PemennukoB C.M. M.: JlabopaTopus 3Hanuii, 2017. 512 c.



2. Bonbkenmreitn M.B. buodusuka: yaebnoe pykooactso / M.B. Bonbkenmreitn. M.: Hayka,
['maBHas penakius GU3MKO-MaTeMaTHIECKOM utepatypsl, 1988. 592 c.
http://alexandr4784.narod.ru/wolkbio88.html (3nmexTpoHHBIH pecypc)

9. MarepuajbHO-TeXHH4YecKasi 0a3a, HeoOxoauMasi 1Jisl OCyIIeCTBJICHUs 00pa30BaTeIbHOIO
npouecca no JMCHUNIUHE

MarepuanbHo-TexHHUECKas: 0a3za, HeOOXOAMMas ISl OCYLIECTBICHHUS 00pa30BaTEILHOTO
mpolecca 1o AUCUUIUIMHE BKIIIOYAeT B CBOM COCTAB ClielUaIbHbIe TOMEIECHUS:
- yueOHbIe ayAUTOPUH VI IPOBEACHUS 3aHATUN JIGKIIMOHHOTO TUIIA;
- yueOHbIC ayJUTOPUH TSI IPOBEICHUS JJa0OPaTOPHBIX padoT;
- yueOHbIC ayAUTOPUHU IS TPOBEICHUS TPYNIIOBBIX U HHINBUYaTbHBIX KOHCYIbTAIIHA,
- yueOHbIe ayAUTOPUH I TPOBEICHUS TEKYIEro KOHTPOJIA U IPOMEKYTOUHOM aTTeCcTalllH;
- MIOMELICHUS JJIsl CAMOCTOSITENIbHON pabOThI;
-TIOMEUICHUs Ui XpaHEHUs U NPOPHIAKTHYECKOTO OOCIYKUBAHHUSI TEXHUYECKUX CPEJICTB
o0ydeHusl.

CriennanbHble TTOMELIECHUS! YKOMITJIEKTOBAHbI CPEICTBAMU OOYUYEHHS, CIYKAIUMU JJIsi
npezcTaBiIeHus yueOHoi nHpopManuu OONBIION ayAUTOPHUH.

[TomemeHust 1si CaMOCTOATENBHONH PabOThl O0YYaIOMIMXCS OCHAIEHBI KOMITBIOTEPHOMN
TEXHUKOM C BO3MOXKHOCTBIO MOAKIIOUEHHS K ceTH «MHTepHeT» M obecredeHueM A0CTymna K
AJICKTPOHHOM MH(POpPMALIMOHHO-00pa3oBaTeapHOM cpene Apl'Y.

ABTOD:

JoueHT kadeapsl o01iei u puznueckoit oM
XUMHWH, K.X.H. f JL.LU. boponun



IIpuioxenne Nel k paboueil nporpamMme AUCHHUIIMHBI
«buopuzuxa»

DoH/I OLICHOYHBIX CPEACTB
JJI IPOBE/ICHUsI TEKYLIEro KOHTPOJISA yCIeBaeMOCTH
U NIPOMEKYTOYHOM ATTECTALMM CTYAEHTOB
10 JMCUHUILIHHE

1. TunoBbIe KOHTPOJILHBIE 32JaAHUS U HHbIE MAaTEPHAJIbI,
HCNOJb3yeMble B Mmpolecce TeKyIero KOHTPOJsl yCIeBaeMoCTH

3aganus A1 caMOCTOSITeIbHON padoThl

3aganus no teme Ne 1 «Bpenenne. Ilpeamer 6nmopusuxu. TepmoanHaMmuka 0M0JI0rHYECKHUX
NPOLIECCOBY:

1. Pazpmensr 1.2-1.5. W3yuuts Tembl: 3akoHbl TepMoauHamMuKku. [lepBblii 3akoH
TEPMOJIMHAMUKHN — 3aKOH COXpaHEHUs dHepruu. Bropoii 3akoH TepmoanHaMuku. OnpenesieHne
HanpaBJIeHUs] TpoTekaHus nporecca. OObEIUHEHHAs 3amUCh IMEPBOIO M BTOPOTO 3aKOHOB
tepmoanHamMuku. 3akoH Bant-T'odda. [loaroroButscs k kommokBuymy (AptioxoB B. T.
buodusuka : yueOnuk mis By3oB / Ilom pen. B. I'. AprioxoBa - MockBa : AkageMHuecKuin
[TpoekT, 2020. - 294 ¢. TEKIUOHHBIN MaTepHal).

2. Pa3oOpartk nmpumeps! U pemuth 3agaun Ne 1-5 (tema Ne 1 8 OYK «buodusukay B LMS
Moodle). [Tpumeps! 3anau:

a. Beruucnute cTaHmapTHYIO TEIUIOTY 00pa30BaHuUs YrapHOTO T'a3a, eCIM U3BECTHO, UTO

C + 02 — CO2 AH®o6p= — 395 x/1x/M0b
2CO + O2— 2C0O2 AH 6p= —284 xJIx/M0OJIb

b. Berancnuts 3Hauenue AH® mis peaknun rugposmza MmoueBHHBI (NH2)2CO mo COqnm
NH3s, xatanusupyemoil ¢epMeHTOM ypeTa3od, eciu TemioTbl oOpazoBaHust HoO wxumx H
MOYEBHHBI, yriekucioro raza u NH3 B BogHBIX pacTBOopax cocTaBisioT -287 k/x/Moib, -
320,5 x/Ix/momb, - 414,5 xJIx/Moib, -81 k/[»/MOJIb COOTBETCTBEHHO.

c. Bpuucnute m3menenue sHTponuu npu HarpeBanuu 100 r Bogsl or 0 mo 15 °C.
VaenpHas TermoeMkocTh BoabI 4,190 [Ix/(r-K)

d. Ilpym usyueHum peHatrypauuu Oelika IOJYYEHbl CIEIYIOIIME 3HAUEHUS KOHCTAHT
paBHOBECHS:

T,K | Ky
312 [0316
314 [2,512

Paccuurats AH® feHaTypanuu 0esKa, a Tak ke KOHCTaHTy paBHoBecus, AG, AS npu
37 °C. CuyuTaTh 4TO B JAaHHOM auana3zoHe AH° peakuuu He MEHSIETCS.
3aganus nmo teme Ne 2 «HepaBHOBecHass TepMOAMHAMHKA. YpaBHeHue IIpuroskuna u ero
aHAJIM3»:

1. Pazpmensr 2.1 - 2.2. U3yuuts temsl: [Ipmnnun Ownsarepa. Teopema Ilpuroxuna.
Henuneiinas tepmonunHamMuka HeoOpaTUMBbIX mporeccoB. [lOArOTOBUTHCA K KOJJIOKBUYMY
(AptioxoB B. I'. buodwusuka : yueOnuk nns By3oB / Ilom pen. B. I'. AptroxoBa - Mocksa :
Axagemudeckuii [Ipoexr, 2020. - 294 c., TeKIMOHHBIN MaTepuan).
3ananus no treme Ne 3 « KuHeTuka OMOJIOTHYECKUX MPOLECCOBY:

1. Pazmensr 3.1 - 3.3. U3yuuts Tembl: [Ipeamer u 3amaun OMONOTHYECKON KHHETHKH.
OCHOBHBIE TIOHSATHSI ~KHHETHKH OHOJOIMYECKHX IPOLIECCOB. 3aBUCHUMOCTb CKOPOCTHU
OMOXMMHMYECKOW peakIMu OT TEeMIEepaTyphl. YpaBHEHHE AppeHHyca. DHEpPrusi aKTHUBAIIWU.
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@epMeHTHI KaK KaTalu3aTopbl OMOXMMHUYECKHX TMporeccoB. KuHeTnka (epMeHTaTHBHBIX
peakumii. MHruoupoBanue ¢depmeHToB. [loaroroBurhcs kK KoiulokBuymy (AptioxoB B. T.
buodusuka : yueOHuk mis By3oB / Ilog pen. B. I'. AptioxoBa - MockBa : AkajaeMHYECKUAN
[IpoekT, 2020. - 294 c., NeKUNOHHBIN MaTepuan).

2. lloxroroButkcs K nabopatopuoit padote (XKaunapes B. B. duryposa U. U / Spoci.
roc. yH-T. - SIpocnasnb: SApl'Y, 2006. — 47 ¢, matepuan B DYK «buodpuszuka» 8 LMS Moodle).

3. Pa3o0Opate npumMepsl ¥ pemnth 3agaun Ne 1-5 (tema Ne 3 B DVK «buoduszuka»y B LMS
Moodle). [Tpumepsr 3anay:

a. Bo ckomnbKo pa3 yBeIMYUTCS CKOPOCTh MPSMOI M 0OpaTHOM 3JI€MEHTapHBIX peakiuii A

<> 2D B ra3oBoii (aze 1mpu yBeJIMUESHUN 00IIETO /1aBJieHus B 3 pa3a?
b. Peakiust TepMHUECKOTO PA3JIOKEHUS 030HA ONMCHIBACTCS CIICTYOIUMHU
KAHETHYCCKUMH YPABHCHHUSMU:

rfl{?l = —Iy[03) + k_1[0][03] — k2[0] (O3],

d[O,]
dt

d[O]
dt

Onummre MEXaHU3M 3TOUW PEaKIIiu, COCTABUB YPABHEHUS dJIEMEHTAPHBIX CTaIHA.

c. ®epmenraruHas peakius (KM= 2,7-10—-3Momb/1) mogaBaseTcss KOHKYPEHTHBIM
uaruoutopom (KI = 3,1-10-5 mons/n). Kornenrpanus cyocrpata paBHa 3,6-10—4 monb/m.

1) Cxonbko MHTHOUTOpPA MMOHAAOOUTCS JUTSI TOAABIICHUS PeaKIu Ha 65%7

2) Bo ckoJIbKO pa3 HaJl0 MOBBICUTHKOHIICHTPAIINIO CyOCTpaTa, 9TO0hI YMEHBIIUTh
CTerneHb noaaniaeHus A0 25%?

d. Onpenenuts 3HaueHus1 KUHETHYEeCKUX mapameTpoB (KM, Wmax u k2) ruaponuza

MeTHII0BOTr0 3(pupa N-anerni-1-BainHa, KaTAIU3UPYyEMOrO 0-XEMOTPUIICUHOM, UCXOMS U3

= k1 (O3] — k_1[O][Og] + 2k2[O][O4],

= k1[03] — k-1[0][02] ~ k2[0][03)].

NPUBECHHBIX HIDKE NaHHbIX. HauanbHas koHueHTpamnus pepmenra pasua 3,8-10-5 M.

[S]0,M 0,20 0,124 0,091 0,071 0,060
WO0-106, Mmois/(J1-¢) 4,57 3,83 3,31 2,93 2,74
3aganus no teme Ne 4 «KBanroBass OMogusnkar»:

1. Paznensr 4.1-4.5. U3yuuts Temsl: [Ipupona cBera u ero puznueckue XapakTEPUCTHKH.
[Monstne kBanta. OpOuTaNbHAS CTPYKTypa aTOMOB M MOJEKYJT U SHEPreTUYECKHE YPOBHH.
B3anMmopeiictBue cBera c BemecTBoM. [lyTu pasmeHa SHepPruM BO30OYXICHHOTO COCTOSTHUS
MOJIEKYJIBI. Murpauuss sHeprud. Buael u  ycinosus wmurpanuu. IIpasuna ®Depcrepa.
doToxXuMHUYECKHE peakiuu. 3aKoHbl PoToxumuu. [loaroToBUTHCS K KOJUTOKBUYMY (ApTiOXOB B.
I'. buodusuka : yuebnuk nns By30B / [lox pen. B. I'. AptioxoBa - MockBa : AkageMHYeCKun
[TpoekT, 2020. - 294 c., TEKIMOHHBIN MaTepuan).

2. IlogroroButbest Kk naboparopHoit padore (marepuan B DYK «buodusukan B LMS
Moodle).
3ananus nmo teMe Ne 5 «CB0OOAHOpATUKAIbHBIE TPOLECCHI»:

1. Pazmensr 5.1 - 5.4. M3yunth TeMbl: PU3NYECKHE CBOWCTBA CBOOOJHBIX PaIUKAJIOB.
DNEeKTPOHHBIM TapaMarHUTHBIA PE30HAHC KaK METOJ] HU3Y4YEHUsI CBOOOJHBIX PaJIUKaJIOB.
CBoOonnbie paaukansl B Ouonoruu. CBOOOAHOPAIMKANBLHOE OKUCICHHE HEHACHIIIEHHBIX
muruaoB. [loaroroButhes k KomtokBuyMy (AptioxoB B. I'. buodusuka : yueOHUK 11 By30B /
ITon pen. B. I'. AptioxoBa - Mocksa : Akagemuueckuid [Tpoekr, 2020. - 294 c., TeKIIMOHHBII
MaTepuan).

2. IlogroroButhest k nmabopatopHoit pabore (matepuan B DYK «buodusukay B LMS
Moodle).
3ananusa no Teme Ne 6 «MouekyasspHas Ouodusuka. Cuibl BHYTPUMOJIEKYJISAPHOTO
B3aMMOAEHCTBHA OMOJOTHYECKHUX MAKPOMOJIEKYJD):

1. Pazgenst  6.1-6.3. HM3yuute Tembl: BzaumopeiictBue Ban—nep—Baainbca.
OpueHTalMOHHOE B3aUMOJICUCTBHE (JIUIONIb—IUIIONbHOE). WHIYKIMOHHOE B3auMOJACIHCTBUE
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(IMIONIb—MHAYUPOBAHHBIM AUINONb). JucnepcuoHHOe (MOMSpU3allMOHHOE) B3aUMOJEHCTBHUE.
BonoponHast cBsi3b (3apsa—AaumnosibHOE B3amMojelcTBHE). [ uapodoOHOE B3auMOJEHCTBHE.
[MonroroButkcs k KoutokBuymy (ApTioxoB B. I'. buodwusuka : yueObnuk ais By3os / [Tox pen. B.
I'. AptioxoBa - MockBa : Akagemudeckuit [Ipoekt, 2020. - 294 c., TeKIIMOHHBIN MaTepuan).

2. lloxroroButkcs Kk nabopatopHoit padote (XKaunapes B. B. duryposa U. U / Spoci.
roc. yH-T. - SIpocnasnb: SApl'Y, 2006. — 47 ¢, matepuan B DYK «buopuszuka» 8 LMS Moodle).
3aganue mo teme Ne 7 «Ctpykrypa M (pyHKuMu Ouosornyeckux MemOpan. Tpancmopt
BelecTB yepe3 Onosornyeckne MeMoOpanbl. [IaccMBHBINH TPAHCTIOPT M €r0 BUABD):

1. Paznmensr 7.1-7.7. M3yuntp Tembl: CocTaB M (YHKIUU OHMOIOTHYECKUX MeMOpaH.
Crpoenue Ouonormvyeckux MemOpaH. Jlunmupa—mnuaHele B3auMoJeHCTBUA. J(MHaMHYEeCcKue
XapaKTEePUCTHKH PACIOIOKEHUSI JIMIUAOB B MeMOpaHe. Da30Bble IMepexojbl JHUIHUIOB B
MeMmOpaHax. MogenbHple aunuaHsle MemOpanbl. Kiaccudukauus BHIOB —TpaHCHOpTA.
[MaccuBHblii Tpancmopr u ero Buuel. Ilpoctas muddysus. Obneryennas audpdysus.
OunbTpanus u ocmoc. [ToaroroButbest kK koymokBuyMy (AptioxoB B. I'. buodusuka : yueOHUK
s By3oB / Ilox pen. B. I'. AptioxoBa - MockBa : Akagemuueckuid [Ipoekr, 2020. - 294 c.,
JIEKIIMOHHBIN MaTepHan).
3aganue mo teme Ne 8 «AKTHBHBIN TPAHCIOPT M €ro BHJAbI. JJIEKTPOreHHbIe HOHHbIC
HACOCHI»:

1. Paznensr 8.1-8.2. M3yunTh TeMbl: AKTUBHBIN TPAHCIOPT U €r0 BUABL. DJIEKTPOTEHHbIE
MOHHBbIE Hacockl. HaTpuii — kanueBbli Hacoc. AKTHUBHBIA TPaHCHOPT Kaiblus. Tpancmopt
npoToHoB. [ToaroroBurses k kosoksuymy (Ilmyraxun I'. A., Komes A. I'. / CII6: Jlans, 2012.
— 239 c., TIeKIIMOHHBIN MaTepHaI).
3aganue no teme Ne 9 «JleficTBMe MOCTOSIHHOIO 3JIEKTPHYECKOI0 TOKA HA OHOJIOTHYeCKHe
00beKkThI. I/C nmoasipu3zanum u ee BUAbID:

1. Pasmenst 9.1-9.2. Uzyuurs Tembl: IlaccuBHBIE 3JIEKTpHUYECKHE CBOWCTBA
Ounosnornueckux oo6bekToB. OOmMe nojoxkeHus. JleficTBre MOCTOSIHHOTO 3JEKTPUUYECKOTO TOKa
Ha Ouonorndyeckue o0bekThl. DJC nomspuzanuu u ee BUAbL. [IoArOTOBUTHCS K KOJIJIOKBHYMY
(AptioxoB B. I'. buodwusuka : yueOnuk mns By3oB / [loxm pen. B. I'. AprtioxoBa - Mocksa :
Axkanemuyeckuit [Ipoexr, 2020. - 294 c., TeKIMOHHBIA MaTepUan).
3aganue no reme Ne 10 «IIpoBoanmMocTs 6M010TrMUEeCKUX 00HEKTOB /ISl IEPEMEHHOI0 TOKA.
Jucnepcus AI1D»:

1. Pazmenst 10.1-10.2. U3yuute Temsbl: [lonspu3anuoHHas W CTaTUYECKash €MKOCTb.
Jusnexktpuueckas mnponunaeMocts (JADII) Ouonornueckux o6wvekToB. I[loAroTroBUTHCS K
koitokBuyMy (AptioxoB B. I'. buodmusuka : yueOnuk mns By3oB / Ilox pen. B. I'. AptroxoBa -
Mocksa : Axkagemuueckuii [Ipoext, 2020. - 294 c., 7eKIIMOHHBII MaTepHan).

IIpumep TecTOBBIX 3aaHMIi /151 CAMONIPOBEPKH:

IIpumepHbIie Bonpocskl TecTa o TeMe «KBanToBas 6mopusuka. [Ipupona ceera u ero

(puznueckne xapakrepucTuku. @oroxumMmnyeckne peakuu. 3aKoHbI POTOXUMHUU»
(tect mposoauTest B YK «buodusnka» 8 LMS Moodle)

1. DneKTpoHHBIE TEPEXO/IbI HE BOSMOXKHBIE B MOJIEKYJIE:

a) o—o* c) m—o* e) nom*

b) n—o* d) m—n* f) o—rn*

2. Ilponecc KonBepcuu BepHO XapaKTEPU3YIOT CIEIYIONTUE YTBEPKICHUS:
a) DTO nepexo/ EeKTPOHa 10 KojeOaTeIbHbIM MOAYPOBHSM ¢ 60s1ee BEICOKUX BO30YKICHHBIX
YpOBHEN Ha HUKHUIN BO30YX/IECHHBII YPOBEHb.
b) DTo nepexox 3MEKTPOHA MO KoJeOaTeIbHBIM OJYPOBHSAM C BO30YKACHHBIX YPOBHEH Ha
OCHOBHOW YPOBEHb.
c¢) Ilpu nporekaHuu 3TOro NpoIecc NPOUCXOAUT TEIJIOBOE PACIIUPEHUE MOJIEKYJIbI.
d) IIpu nporekaHuu TOro MPOLECC MPOUCXOAUT BbIIEICHHS KBAaHTA CBETA.
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IIpumepHbIe Bonnpocskl TecTa o TeMe «MoJiekyasipHasi Onopusuka. Cuibl
BHYTPHMOJIEKYJISIPHOI'0 B3aUMOAEHCTBHSA 0MO-TOTHYeCKUX MAKPOMOJIEKYJD>
(Ttect mpoBoauTest B YK «buodusznka» 8 LMS Moodle)

1. Jononnume ymeepoicoenue nponyueHHbiMu c108AMU.

OCOOCHHOCTBIO MHAYKIIMOHHOTO B3aUMOJICHCTBHS SIBIISIETCS TO, YTO OHO OT TeMIIepaTyphl U
CYIIECTBEHHO TSI MOJIEKYJ CO MOJISIPU3YEMOCTBIO.

a) 3aBUCHUT C) 3HAYMTEILHON

b) He 3aBucHT d) He 3HAUUTETHHOU

2. Ilpeamer uccnenoBaHUs MOJICKYISIPHOM OMO(DU3UKH:
a) MOJICKYJISIPHBIH COCTaB OMOMaKPOMOJIEKYT
b) mpocTpaHcTBeHHas OpraHu3anys OMOMaKpPOMOIEKYT
C) XUMUYECKHE PEAKIIMH C Y4aCTHEM OMOMAaKPOMOJIEKYIT
d) ¢usmueckue npoueccsl, JexKalrue B OCHOBE (PYyHKIIMOHUPOBAHHUS OMOMaKpOMOJIEyT

IIpumepHbIe BONpochl TecTa M0 TeMe «CTPYKTypa U PyHKIIUN OMOJTOTHYeCKMX MeMOpaH.
TpancnopT BenlecTB 4yepe3 OnoJjiornyeckne MmemMopansbl. [laccuBHBINA TPaHCTIOPT U €10
BH/bD»

(tect npoBoaurcs B YK «bunopusuxka» B LMS Moodle)

1. Bvibepeme sepuvie ymeepaicoenus, xapakmepusyroujue ouorocuyeckue MemopaHbul.
1) TonmmuHA COCTABIISAET HECKOJIBKO MOJIEKYJISIPHBIX CIIOEB;
2) CBOMCTBEHHA MOJYITPOHUIIAEMOCTb;
3) TommuHA cocTaBiseT 7 - 15 HM;
4) OrpaHUYUBAIOT BCE OPTraHOUIbI KIIETKH;
5) mpeacTaBistOT U3 ce0si MOHOMOJIEKYJISIPHBIH CIIO;
6) OrpaHUYMBAIOT TOJIBKO KIIETKY;
7) TONIIMHA COCTABIISET HECKONBKO 7 - 15 AHrcTpewm;
8) cooTHOILICHNE MEXAY IUIa3MOJEeMMON W BHYTPHUKIECTOYHBIMH MEMOpaHaMU OIMHAKOBO
JUTSL BCEX KJIETOK;
9) AccumeTpust TUTTUTHOTO OUCIIOS.

2. Coomnecume (hynkyuro ouomemoparn ¢ onpedeneHuem.

1. Cunre3 AT® Ha BHyTpeHHUX a) peuenTtopHasi;
MeMOpaHax MUTOXOHAPHUI U (POTOCHHTE3 B b) OapbepHasi;
MeMOpaHax XJIOpOIIaCTOB; C) MeXaHu4Jeckas ;
2. IIpeoOpazoBanue pa3sHOOOPA3HBIX d) SHEpreThYecKas;
pasapaxxkuTesieil B HEpBHYIO e) TPaHCHOPTHA;
MMITYJIbCALUIO;

3. Cosnanue 6moMeMOpaHoii
MPEMSITCTBHIA I CBOOOIOTO MEpeHOca
BEIIIECTB;

4. OobecrieueHre MOPQOIOTUICCKON
IIEJIOCTHOCTH ¥ OTHOCHTEJIBHYIO
ABTOHOMHOCTH OPTaHOUIOB
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IIpuMepHbIe BONPOCHI TECTA MO TeMe KAKTHBHBINH TPAHCIIOPT U €ro BH/BI.
DJIEKTPOTreHHbIEC HOHHbIE HACOCH»
(tect mpoBoanTest B YK «buodusznka» 8 LMS Moodle)

1. 3anonnume nponycku 6 ymeepicoeHuu:

B nmporecce padoter Na+, K+ — Hacoca u3 knetku yaansercss  uoH(a) Nat+ u 3akaunBaeTcst
noH(a) K+.

a) 3 c) 1 e) 5

by 2 d 4

2. CoomHecume onucanue ¢ onpeoeneHueMm.
1. IIpouecc caMOnpoOU3BOIHLHOTO

IIPOHUKHOBEHUS BELIECTBA YEPE3 a) Ilpocras nuddyzus
MeMOpaHy 10 TPaJueHTy KOHIIEHTPAIU! b) Ob6neryennas auddysus
2. Tlpouecc caMOnpor3BOJIBHOTO C) AKTUBHBIH TPAaHCHIOPT

POHUKHOBEHUS BEIIECTBA Yepe3
MeMOpaHy MPOTUB TPaUeHTa
KOHIICHTPAIIU!

3. Ilporecc NpOHUKHOBEHUS BELIECTBA
yepe3 MeMOpaHy 1o TPaTUEHTy
KOHIOCHTpAUH ¢ YHaCTUCM 66.]]1(8.-
MEPEHOCYHKA

4. Tlpouecc MPOHUKHOBEHHUS BEIIECTBA
yepe3 MeMOpaHy MPOTHB IPaIUeHTa
KOHIICHTPAIIUU C 3aTPaTO CBOOOIHOU
SHEPTUU OpPTaHu3Ma.
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KpuTtepuu oneHuBanus pe3yJibTATOB TEKYLIEr0 KOHTPOJIS YCIeBAeMOCTH

dopma TEKyIEero
KOHTPOJIA
yCIeBaEMOCTHU

HpaBI/IJIa BBICTaBJICHUA OLICHKH

TecToBoe 3aganne

B tecrax mpeacTaBieHsl 3a1aHus HA POBEPKY 3HAHUM MOTYYEHHBIX
HA JICKIHSIX U MPAKTHYECKUX 3aHATHSIX.

Ha nmpoxosknenne Tecta pa3mudHOro YpOBHS CIOKHOCTH aaetcs oT 20
MUH 10 1,5 yacos.

Ntoru npoxoxaeHust TeCTa OLICHUBAIOTCS 11O CISAYIOIIUM MPABUIIAM:
- Konu4ecTBO HaOpaHHbBIX 0amtoB oT 87 10 100 COOTBETCTBYET OIICHKE
«OTJINYHO» (3a4eT);

- KOJTM4eCTBO HaOpaHHBIX 0aIoB OT 75 10 87 COOTBETCTBYET OLICHKE
«xoporioy (3auer);

- KOTM4eCTBO HaOpaHHBIX 0aIoB OT 64 10 74 COOTBETCTBYET OLICHKE
«YIOBJICTBOPUTEILHOY (3a4€T);

- KOJIMYECTBO OAJIJIOB MEHBIIE 64 COOTBETCTBYET OIEHKE
«HEYJOBJIETBOPUTEIILHO» (HE3aYET).

JlabopaTopHast paboTa

- OmauyHo BBICTABISETCS, €CIU 00yJarouuiicss UMeeT riryookue
3HaHU y4eOHOro MaTepuaia 1o TeMe J1abopaTopHOil paboTEI,
MOKA3bIBAET YCBOECHUE B3aMMOCBSI3U OCHOBHBIX TTOHATUMN
HCII0JIb3YCMBIX B pa60Te, CMOT OTBCTUTH Ha BCC YTOYHAIOIINEC U
JIOTIOTHUTEIbHBIE BOTIPOCHI, IEMOHCTPHUPYET 3HAHUS TEOPETHUECKOTO
Y TIPAKTUYECKOTO MaTepuaia o TeMe J1abopaTopHOi paboThI,
ompeeNseT B3aNMOCBSI3U MEX/y TIOKa3aTeNsIMU 3a/1ayH, 1aéT
HpaBI/IJ'IBHI)II\/JI AJITOPUTM PECIICHUSA, OMMPEACIIACT MCKIUCHTUITTIMHAPHBIC
CBSI3M IO YCJIOBUIO 3aJJaHUSI.

- Xopouwio BbICTaBIIsETCS, €CJIM O0yUaIOLIMICS TIOKa3aJl 3HaHNE
y4eOHOro MaTepHala, yCBOMJI OCHOBHYIO TIUTEPATypPy, CMOT OTBETUTh
IMOYTH IMOJIHO Ha BCC 3aJaHHBIC JOIMOJIHUTCIILBHBIC U YTOUYHAIOIINUEC
Bonpockl. OOyUaloUICs AEMOHCTPUPYET 3HAHUS TEOPETUUECKOTO U
MPaKTUYECKOr0 MaTepuala 1o TeMe J1abopaTtopHOr paboThI, TOMyCKas
HE3HAYUTENbHbIE HETOUHOCTH MPH PEIICHUU 3a]1a4, UMesl HEMOJIHOE
IMOHUMAHNEC MCIKANCIHUILTAMHAPHBIX CBs3ell IIpH MpaBUJIBHOM BI>I60pe
aNropuTMa pelleHus 3a1aHusl.

- Yooenemsopumenvro BbICTaBISIETCA, €CITU 00YUAIONIUICS B LIEJIOM
OCBOWJI MaTepHasl JabopaTOPHOU pabOTHI, OTBETHII HE Ha BCE
YTOYHAIOIHUEC U JOTIOJIHUTCIIBHBIC BOIIPOCHI, 06yqa10mm‘/'1051
3aTPYHSIETCA C MPABWIBHOM OIEHKOW MPEI0KEHHOM 3a1auu, AT
HETIOJIHBIM OTBET, TPEOYIOLINI HABOAAIINX BOIIPOCOB MPETIOAABATEINS,
BBIOOD aNrOpUTMa pEIICHUs 3a/ladyd BO3MOXKEH IMPH HABOJSIINX
BOIPOCaX MperoiaBarers.

- Heyooenemsopumenvro BbICTaBIsETCS 00ydaromeMycsi, €Clid OH
HUMCECT CYIICCTBCHHBIC HpOGCHBI B 3HAaHUAX OCHOBHOI'O y‘{eGHoro
Marepuaia JlabopaTopHON paOOThI, KOTOPHIA MOJTHOCTHIO HE
pPacKpBLI.
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IIpaBujia BHICTABJIEHHS OLIEHKH 10 Pe3VJIbTATAM YCTHOI'0 OIIPOCAa:

- OmauyHo BBICTABIIAETCS 3a TMOJHBIM OTBET HA MOCTABJICHHBIM BOIPOC C BKIIIOUEHHEM B
CoJlep’)KaHHWE OTBETa COACpXNKAHMS JIeKIUH, MaTepuajoB Yy4eOHHKOB, JOIMOJHUTEIHHON
JTUTEepaTyphl 0€3 HABOASIIUX BOIIPOCOB.

- Xopouwio BBICTaBIISIETCS 3a MOJHBIA OTBET HA MOCTABJICHHBII BONPOC B 00BbEME JIEKIHH, C
BKIIIOUEHUEM B COJIEp)KaHUE OTBETa MaTepUalOB YYEOHHKOB C YETKUMHU IMOJIOKUTEIHHBIMU
OTBETaMHU Ha HaBOJISALIME BOIPOCHI MPENO1aBaTeNsl.

- Yooenemeopumenvno BBICTaBIS€TCS 3a OTBET, B KOTOPOM O3BYU€HO Oo0Jjee IOJIOBHHBI
TpeOyemMoro Marepuasa, ¢ MoJI0XKUTEIbHBIM OTBETOM Ha OOJIBIIYIO YAaCTh HABOJSIINX BOIPOCOB.

- HeyoosnemsopumenvbHo BBICTABISETCA 32 OTBET, B KOTOPOM O3BYYEHO MEHEE IOJIOBHHBI
TpeOyemMoro MaTepuasa Wi He 03BY4YEHO IJIaBHOE B COAEPKAHUM BOIPOCA C OTPHULIATEIbHBIMU
OTBETAMHM Ha HaBOJSIIME BOMPOCHL, WM OOy4YaloOUIMiicss OTKa3ajcs OT oTBera 0e3
MPEBAPUTELHOTO OOBSICHEHNS YBAKUTEIbHBIX PUYHH.

IIpaBuJia BLICTABJECHUS OEHKH 32 MUCHLMEHHBIH ONPOC:

- Omauyno BBICTABIISIETCA 3a TOJHBIE OTBETHI Ha BCE BONPOCHI C BKIIOYEHUEM B OTBET
COJIepKaHuUs JIGKLIUU, MaTeprana yueOHUKOB U JOMOTHUTEIBHON TUTEpaTyphl.

- Xopowio BBICTaBIAETCS 3a IOJIHBIA OTBET Ha BOMNPOCHI B 00bEME JEKIMM WU OTBET C
BKJIIOUCHHEM B COJIEp)KaHHME Marepuaia ydyeOHHKa, JOTOJIHUTENBbHONW JIMTEpaTyphl, HO C
HE3HAYUTEIbHBIMU HETOYHOCTSAMH.

- Yooenemeopumenvro BbICTaBIsieTCS 32 OTBET, B KOTOPOM OCBEIIIEHBI B ITOJIHOM 00bEMe Ba
U3 TpeX BOIPOCOB MJIM OCBELIEHBI BCE BOMPOCHI Oosiee YEM HAIMOJIOBUHY, BKIIIOYas IJIaBHOE B
COJICpKAHUU.

- Heyooenemseopumenvno BbICTaBISIETCS 3a OTBET, B KOTOPOM OCBEIIEH B MOJHOM 00bEME
OJIMH UX TPEX BOIIPOCOB, WJIK OCBEIIECHBI MEHEE MOJIOBUHBI TPeOyeMOro MaTepualia i He
OIMCAHO IJ1aBHOE B COJIEP>KaHNUN BOIPOCOB, WM HET OTBETOB, WJIM MUCbMEHHAs paboTa He
claHa.

®DoHIbI OLIEHOYHBIX CpeACTB 110 AUCHUIITIMHE ITPEAYCMATPUBAIOT IIPOBCPKY NHANUKATOPOB
JOCTIDKCHHS KOMITCTCHITUM.

2. Cnivcok BONPOCOB M (MJIH) 3a/1aHNi 171 IPOBe/IeHUsI MPOMEeKYTOYHOM aTTecTAlMU

CnHcoK BONIPOCOB K 3a4eTy

1. Beenenue. IIpenver Ouodusuku. Pazgenst 6modusuku. OOBEKTHI HCCIEIOBAHUS.
OcobenHocT OMOPU3NIECKUX METOJIOB.

2. TepMmonuHaMMKa OMOJOrMYECKUX HporeccoB. OCHOBHbIE MOHATHUS TEPMOJIUHAMUKH.
[IepBblii 3aKOH TEPMOAUHAMUKH — 3AKOH COXPAHEHUS YHEPTUN.

3. Bropoii 3akoH TepMoauHaMuKu. OmpenesneHne HalpaBiIeHUs] IPOTEKaHUs MpoLecca.
OObenuHEeHHas! 3aluCh NEPBOIO U BTOPOIO 3aKOHOB TepMoauHaMHUKU. CieAcTBHs MEPBOrO U
BTOPOT'O 3aKOHOB.

4. 3axon Baat-T'odda. Xumudeckuii moTeHIMaI.

5. HepaBHOBecHas TepMoauHaMuKa. Y paBHeHue [Ipuroxuna u ero anaims.

6. [Tpunuun Onzarepa. Teopema [lpuroxuna.

7. Ilpupona cBera u ero ¢uznyeckue xapakrepuctuku. [lonstue kBanta. OpOuTanbHas
CTPYKTypa aTOMOB U MOJIEKYJI U SJHEPre€TUYECKUE YPOBHH.

8. BzaumopeiicTBre cBeTa ¢ BelecTBOM. 3aKOH noriouieHus ceta byrepa — Jlam6epTa —

bepa.
9. I1ytu pa3meHa Heprun Bo30Yy>KIEHHOT'O COCTOSHUS MOJICKYJIBI.
10. Murpanus suepruu. Buast u ycinosust murpanuu. [IpaBuna ®@epcrepa.
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11. ®oroxumuueckue peakiiuy. 3aKOHbI (POTOXUMUH.

12. MonekynspHas Ouoduzuka. Cuibl BHYTPUMOJICKYJISIPHOTO B3aMMOJICHCTBHS
OMOJIOTNMYEeCKUX MaKpoMoJieKyl. B3anumoneiictBue Ban—nep—Baanbca.

13. OpueHTaMOHHOE  B3aWMOJIEWCTBHE  (AUMOIb—AUNONbHOE). WHIyKIMoHHOE
B3aUMOJICUCTBUE (IUMOIb—HHAYLIUPOBAHHBIN IUIIONB).

14. lucnepcronHoe (TIOISIPU3ANMOHHOE) B3aNMO/ICHCTBHE.

15. Bonopoanas cBsA3b (3apsA—IUII0IBLHOE B3aUMOCICTBUE).

16. T'mnpodobHOE B3aUMOICHCTBHE.

17. Crpykrypa u ¢QyHkouu Ouonormdeckux wmemOpan. CoctaB u  (QyHKIUU
OMOJIOTHYECKUX MEMOpaH.

18. Ctpoenue OMOJIOrHYECKUX MEMOpaH.

19. JInnua—nunuaaee B3aUMOIECHCTBHUA. JlmHaMuyeckue XapaKTePUCTUKHU
PacCTONIOKEHUS JIMITUI0B B MeMOpaHe.

20. ®da3oBble ePeXo bl TUMHUI0B B MeMOpaHax. MoelIbHbIC TUIHIHBIC MEMOpaHBI.

21. TpaucmopT BemiecTB uepe3 Owosnormueckne MemOpanbl. Kmaccuduxarus Bumos
TpaHCIIOpTA.

22. MaccuBHbIH TpaHcopT U ero BuibL. [lpoctas nuddyszus.

23. O6neruennas quddysus. Monodopsl, HOHHBIE KaHABI.

24. @unpTpanus U 0CMocC.

25. AKTUBHBIN TPAHCIIOPT U €r0 BUIBI.

26. DnexTporeHHble HOHHBIE Hacochl. HaTpuil — kanueBslil Hacoc.

27. AXTUBHBIN TPaHCIOPT KaJIbIUA. TpaHCIIOPT MPOTOHOB.

28. JlelicTBHE MOCTOSHHOTO 3JIEKTPHUUECKOr0 TOKa Ha Ouonorndyeckue oowvekTsl. D/1C
MOJISIPU3ALUU U €€ BUJIBL.

29. TIpoBOAMMOCTH OMOJIOTHYECKUX 0OBEKTOB JUIs TepeMeHHoro Toka. JJucnepcus ADI1.

30. IIpeameT u 3agaun OnoIOrMYecKor KHHETUKH. OCHOBHBIC TTOHSTHUS U 3aKOHBI.

31. Kunetnka ¢epMEHTATUBHBIX TPOIECCOB. Y paBHeHHEe Muxaiisarca-MeHTEH.

32. CBOOOAHOPAIMKAIBHBIE TIPOIIECCHI B )KUBBIX OPTaHU3MaXx.

33. Cnekrpockonus JIP kak MeTo n3yueHus: CBOOOIHBIX PaIUKAIIOB.

IIpaBuja BbICTABJIEHHMS OLIEHKH HA 3a4eTe:

VY CTHBIN OTBET CTYy/IEHTA Ha 3a4eTe OLIEHWBAETCS 10 2-X OaJUIbHOMN cHCTEME.

OTMeTKa «3a4TCHO» CTABUTCS, CCIIH:

- 3HaHWA ONIMYAKTCA [IYOMHOW H  COJACPKATEILHOCTBIO, JAaeTCs  IMOJHBIN
WCYCPIBIBAIOIINN OTBET, KAK HA OCHOBHBIE BOIIPOCHI K 3a4€Ty, TaK U Ha JIOMOJHUTEIIBHEIC;

- CTYJICHT CBOOOJIHO BJIaJICET HAYYHOU TEPMHUHOJIOTHUCH;

- OTBET CTYyJICHTa CTPYKTYPHPOBAH, COACPKHUT aHAIIN3 CYIIECTBYIONTNX TCOPHIA, HAYUIHBIX
IIKOJI, HATIPABJICHUH U UX aBTOPOB;

- OTBET CTYJICHTA JIOTUYHO ¥ JJOKA3aTEeJIbHO PACKPBIBACT MPOOIEMY, TIPEIIOKCHHYIO JIIs
pelIcHHS;

- OTBET CTYJICHTA XapaKTePU3yeTcs TIIyOWHOMU, MOJIHOTOW U HE COACPKHUT (PAKTUICCKHIX
OIIINOOK;

- OTBET CTYJICHTAa WUIIOCTPUPYETCS MPUMEpPaMH, B TOM YHUCIIe U3 COOCTBCHHON HAy4YHO-
HCCJICI0BATENBLCKOM IEATEILHOCTH;

- CTYIOSHT JACMOHCTPHUPYET YMEHHE apryMCHTHPOBAHO BECTH JHAJIOr W HAYyYHYIO
JTCKYCCHIO;

- CTYJICHT JIEMOHCTPUPYET HAaBBIKM IIOMCKAa W OOpabOTKM Hay4YHOU HHpOpManwmu u
IKCIIEPUMEHTAIBHBIX JaHHBIX.

OTMeTKa «HE3a4YTCHO» CTABUTCS, SCIIH:

- OTBET CTyAeHTa OOHApYXWI HE3HAHHWE WM HEMOHWMAHHE CYIIHOCTHOM 4YacTh
JUCIUIUINHEI;
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- coZlep’KaHHe BOIPOCOB HE PACKPBITO, JOIYCKAIOTCSl CYIIECTBEHHBIE (DaKTHUECKUE
OIIMOKY, KOTOPBIE CTYJICHT HE MOKET HCIPABUTH CAMOCTOSATEIIHHO;

- Ha OOJBIIYI0 YaCTh JONOJHUTENBHBIX BOIPOCOB MO COJIEPKAHHIO 3adeTa CTYACHT
3aTPYyJHSIETCS JaTh OTBET MU HE JTaeT BEPHBIX OTBETOB;

- CTYIEHT HE€ JEMOHCTPHUPYET HaBBIKM MOUCKAa M OOpabOTKM HAaydyHOW WMH(pOpMAIMU U
9KCIIEPUMEHTAIBHBIX JAHHBIX.
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Ipuioxenne Ne2 k paboueil nporpamMme AUCHHUIIMHBI
«buopuzuka»

MeToandyecKkue YKazaHusd JJI CTYACHTOB IO OCBOCHUIO THUCHUIIJIMHDBI

OcHoBHOW (hopMOii H3NOXKEHHS y4eOHOro marepuaia no aucuummHe «buodusnuka»
ABIAOTCS Jekuuu. Ilo Bcem TemMaMm IpenycMOTpeHbl J1a0OpaTOpHbIE 3aHATHSA, HAa KOTOPBIX
IPOMCXOIUT 3aKpeIUIeHUE JEKIIMOHHOTO MaTepHaja ImyTeM NpakTHYeCKOro MPUMEHEHUS €ro pu
U3yYEHHH KaYeCTBEHHOI'O U KOJMYECTBEHHOIO COCTaBa BEILECTBA.

JUis yCHemrHoro OCBOEHUSI TUCHMIUIMHBI OYEHb BaKHA TNPEABAPHUTEIbHAs MOATOTOBKA
CTYACHTOB K J1a0opaTopHbIM 3aHATUAM. IloaToMy B mpouecce H3y4eHUs AUCLUIUINHBI
PEKOMEHIYEeTCsl PeryJIsipHOE MOBTOPEHUE MPOIMAEHHOrO JIEKIIMOHHOIO Marepuana. Matepuai,
3aKOHCIIEKTUPOBAaHHBIA Ha JIEKIUSAX, HEOOXOAMMO JoMa elle pa3 mnpopabareiBaTe M IpU
HEOOXOIMMOCTH JIOTIONIHATh MH(OpMaIei, MOJy4eHHOM Ha KOHCYJbTAalMAX, JabOpaTOPHBIX
3aHATHIX WIK U3 y4eOHOMU JINTepaTypBhl.

Bonbiioe BHMMaHWe JOKHO OBITh YAEICHO BBINOJIHEHHUIO JOMalIHeld paboTel. B
Ka4yecTBE 3aJaHUi JJI1 CaMOCTOSITENIbHOM paboOThl JOMa CTyAEHTaM Ipejiaraercs opopMieHue
OCHOBHOM 4YacTH J1abopaToOpHOM pabOTHl COTIACHO METOJIMYECKUM YyKa3zaHUsIM K pabote
(Kanmapes B.B. luryposa 1.W. Apocnasns: SApl'Y, 2006. 47 c).

Jlist caMOCTOSITeNIbHOU PadOThI CTYIEHTOB PEKOMEHIYETCs MCIONb30BaTh JIUTEPATYPY,
YKa3aHHYIO B pasjene 8 JaHHOW MpOrpamMMBl.

JUisi mpoBEpKM M KOHTPOJSI YCBOEHHSI TEOPETUYECKOrO MaTepuana, MPHOOpPEeTeHHBIX
IPaKTUYECKUX HABBIKOB pabOThl B TeUeHUE OOYy4YeHMsI HPOBOJSATCS MEPONPHUATHS TEKylleh
aTTeCTallud B BUJE KOHTPOJBHBIX 3aJlaHHi, 3alIUTHI JabopaTopHbIX padot. Takxke mpoBoasTCs
KOHCYJbTAlMU (TP HEOOXOAMMOCTH) MO pa3dopy 3agaHuil IJIsi CaMOCTOSITEIHLHOW pPabOTHI,
KOTOpbIE BBI3BAIM 3aTPYAHEHHUS.

B koHue cemecTpa U3yueHHs JUCLUIUIMHBI CTYAEHTHI CHAOT 3a4eT. 3aueT MpHU HAJINYUU
cpeaHero Oana 1Mo TEKyUIMM OIEHKaM, 10 Pe3yJbTaTaM 3allUIICHHBIX J1a00OpaTOpHBIX padoT U
KpaTKoro co0eceJ0BaHus CO CTYIEHTOM 10 TEMaM Kypca.

OcBouTh BOIPOCHL, W3JaraeMple B IpOLECCe M3YYCHUs AMCUUIUIMHBI «buoduznka»
CaMOCTOSITEJIBHO CTYAEHTY KpaiHe CI0XKHO. OTO CBS3aHO CO CJIO0XHOCTBIO H3y4aeMOro
maTtepuana u OonpmM o0BeMOM JlaboparopHoro Kypca. IlosTomy mocenienue Bcex
ayJUTOPHBIX 3aHATUN SBISETCS COBEPIIEHHO HEOOXOAMMBIM. be3 YNOpHBIX M peryispHbIX
3aHATUI B TEUEHHE CEeMecTpa CJaTh 3a4eT [0 HMTOraM H3y4YeHHs IUCIMIUIMHBI CTYACHTY
IPaKTUYECKH HEBO3MOXKHO.
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